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SUMMARY 
 
As computer applications become more available—both technically and economically—construction project 
managers are increasingly able to access advanced computer tools capable of transforming the role that project 
managers have typically performed. Competence at using these tools requires a dual commitment in training—
from the individual and the firm. 
 
Improving the computer skills of project managers can provide construction firms with a competitive advantage 
to differentiate from others in an increasingly competitive international market. Yet, few published studies have 
quantified what existing level of competence construction project managers have. Identification of project 
managers’ existing computer application skills is a necessary first step to developing more directed training to 
better capture the benefits of computer applications.  
 
This paper discusses the yet to be released results of a series of surveys undertaken in Malaysia, Singapore, 
Indonesia, Australia and the United States through QUT’s School of Construction Management and Property 
and the M.E. Rinker, Sr. School of Building Construction at the University of Florida. This international survey 
reviews the use and reported competence in using a series of commercially-available computer applications by 
construction project managers. The five different country locations of the survey allow cross-national 
comparisons to be made between project managers undertaking continuing professional development programs.  
 
The results highlight a shortfall in the ability of construction project managers to capture potential benefits 
provided by advanced computer applications and provide directions for targeted industry training programs. 
This international survey also provides a unique insight to the cross-national usage of advanced computer 
applications and forms an important step in this ongoing joint review of technology and the construction project 
manager. 
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INTRODUCTION 
 
 Today’s construction industry is filled with greater demands.  These demands include such things as increased 
job complexities in terms of quality, cost, schedules, and resource requirements.  Each of these demands brings 
a variety of challenges on construction managers.  In order to successfully complete contracted works, 
management must possess the skills necessary to effectively address the dynamic nature of the construction 
process.  In an effort to best prepare to manage these complex and technical situations, construction managers 
from across the globe have been forced to embrace computer technology as a vital tool in the successful 
management of their daily operations.  The coming together of humans and machines in construction 
management is a relatively new technology.  Just think, personal computers were not even abundant on 
university campuses until the early 1980’s.  Since that time, computer technology has become a part of our 
everyday lives, both at work and at play.  Given the increasing complexities of project management, coupled 
with the shift towards a global construction market and the rapidly growing abilities of computerization; 
managers on an international scale must rapidly obtain and improve their computer capabilities to keep up the 
dynamic high demands placed upon them by the construction industry. 
 
 
METHODOLOGY 
 
Information was gathered using a simple survey form shown in the appendix of this paper.  The survey asked 
for general demographic information (job title, volume, type of contractor, general computer systems 
information, etc...).  In addition, the survey asked the respondents to give a rating on their computer capabilities 
for a variety of computer applications and software types.  The capability skills ratings were collected on a scale 
of 1 to 5.  A score of 1 represented “POOR, Not Aware of Program”;  a score of 3 represented “AVERAGE 
CAPABILITIES”; and a score of 5 represented “VERY PROFICIENT” capabilities. 
 
In addition, the respondents provided a rating on relative importance of the same computer applications in 
answering the question, “how important this application is to the successful management of your project?”  The 
importance ratings were based on the same 1 to 5 scale. A score of 1 represented “VERY LITTLE 
IMPORTANCE”; a score of 3 represented “SOMEWHAT IMPORTANT”; and a score of 5 represented 
“VERY IMPORTANT”  to successfully managing construction projects. 
 
The participating managers also provided information on which applications they used on a regular basis and 
which of these applications offered them the most opportunity for success.  A final piece of information 
provided by the survey was the managers’ perception of their own overall computer capability rating using the 
same 1-5 capability rating scale. 
 
This paper discusses the initial findings of this study by first reviewing the most frequently used applications.  
This is followed by discussions on each of the skills found in the usage of word-processing, scheduling, 
spreadsheets and costing, multimedia, internet, and electronic mail applications.  The paper closes with 
information on international project management’s overall skills and discusses those applications listed by 
managers as the most necessary for being successful managers.  Using the information provided in this study, 
project managers can benchmark their own perceived capabilities with those reported.  In addition, this study 
can serve as a tool to support the further expansion of computer capabilities throughout organizations in terms 
of human capabilities, hardware, and software.  For academics, this study provides a clear cross-sectional view 
of the computer needs faced by our industry, while pointing to those computer applications we must focus our 
education and training programs. 
 
DESCRIPTION OF THE STUDY 
 
In an effort to better understand the computer capabilities of construction project managers both in the United 
States and abroad, a joint international research project was undertaken by the authors.  The study was 
completed on more than 160 construction management personnel from the United States, Malaysia, Singapore, 
Indonesia, and Australia, as shown in Table 1.  In terms respondents, 40% of the managers were from the USA, 
with the remaining 60% from Australia, Indonesia, Malaysia, and Singapore (A.I.M.S.).  In order to simplify 
this discussion, the acronym A.I.M.S. will be used from this point on when referring to the countries of 
Australia, Indonesia, Malaysia, and Singapore. The study investigated the perceived computer capabilities and 
 the reported relative importance of these capabilities to the successful management of construction using a 
gambit of construction management related computer applications.  The information was obtained during six 
project management continuing education seminars for industry professionals conducted during the Summer of 
1997 by the authors. 
 
Table 1: Respondents by Location 
 
Location Respondents % 
United States 67 40.4 
Malaysia 32 19.4 
Singapore 11 7.2 
Indonesia 32 19 
Australia 24 14 
Totals 166 100 
 
As listed in Table 2 below, these respondents were from various construction classifications with most reporting 
to be commercial (35%) and civil / heavy contractors (32.5%). 
 
 
Table 2: Respondents By Construction Classification 
 
Classification USA A.I.M.S. Totals  (Percentage) 
Civil 9 41 50 (32.5%) 
Commercial 29 25 54 (35%) 
Industrial   5 11 16 (10.4%) 
Housing   3   12* 15  (9.7%) 
Industrial/Commercial  16   3* 19 (12.3%) 
Totals 62 92 154 
*Indicates that the number includes respondents with multiple classifications. 
 
This sampling of project managers offered a wide variety of experience and educational backgrounds.  Their 
years of experience in the construction industry as project managers ranged from just a few years to more than 
two decades.  In addition to this diversity in type and experience, the project managers were from all across the 
globe.  Such a group of managers offered a good international cross-section of construction project managers 
from all areas of construction. 
 
As shown in Figures 1 and 2, the majority (40%) of the respondents classified themselves as project managers.  
The other types of managerial positions represented included senior managers/executives, superintendents, 
engineers, architects, and others.  
 
  
 
Figure 1:  Overall Respondents by Job Title 
 
 
Figure 2: Respondent Job Titles Breakdown USA/A.I.M.S. 
 
While it is virtually impossible to gain a sampling that would represent the interests and abilities of all of 
construction project managers, the information in this paper accurately characterizes the majority of the intended 
population.  
 
The annual volumes reported by the US respondents ranged from $3 to $400 million, with an average of 
approximately $62 million annually.  A majority (58%) fell in the $25 - $75 million range.  The respondents 
were asked to provide the their level of management responsibility in terms of the total dollar volume of the 
projects they managed.  Such information provides insight into the managers’ responsibility with respect to the 
entire company’s operations.  The reported levels of responsibility ranged from only a few hundred thousand 
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 US dollars to hundreds of millions of dollars.  The average response for US managers was $12.56 million, 
which translates to an equivalent of 20% of the company’s average volume ($62.5M).  The average reported 
responsibility level among the A.I.M.S. group was around 7% of their entire company’s annual volume.  An 
average company volume could not be reported for the A.I.M.S. group due to some inadequate responses.  
However, the data did provide the information necessary to compute the average management responsibility 
level on a case-by-case basis. 
 
In terms of where these managers primarily worked; 19% of US and 38% of A.I.M.S. managers could be found 
on the project site.  In contrast, 43% and 36%, respectively, could be found off-site.  The remaining persons 
either classified themselves as spending time both on and off the project, or they simply did not make a clear 
indication. 
 
As shown in Figures 3, a majority of the participants (55%) in this study had completed their bachelors degrees.  
This is followed by persons receiving a two-year associate degree (23%).  These figures indicate only a few 
advanced level degrees.  Masters (12%) and doctoral (1%) recipients combined only make up 13% of the 
responses.  Similarly, even a smaller portion (11%) reported their education levels to be below that of a two-
year associate degree.  These results came as no surprise given that most construction management personnel 
are educated at two and four-year institutions and only a small percentage return for their graduate degrees. 
 
 
Figure 3:  Overall Reported Education Level Among Managers 
 
 
The A.I.M.S. group reported a higher percentage of masters and doctoral degreed managers than those managers 
from the US.  Those with masters (17%) or doctoral (2%) degrees combined to make up 19% of the A.I.M.S. 
group, while only 3% of the US managers reported having a masters degree.  None the less, this sampling offers 
a wide range of educated managers for the study. 
 
Level of Experience 
 
The US management participants recorded an average age of 35.24 years with 13.35 years of experience.  
A.I.M.S. respondents reported and average age of 34.44 years, coupled with an average of 9.7 years of 
experience.  Experience levels are shown in Figure 4.  Experience among the US respondents appears to be 
consistent across the categories, while the A.I.M.S. group shows clearly larger representation in the “less than 5 
years” and the “11-15 years” categories.  This may be due to an earlier need for continued education in the 
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 A.I.M.S. group countries as well as perhaps the existence of a lag in technologies reaching the “middle years 
managers.” 
 
 
 
Figure 4:  Experience Levels 
 
 
Computerization 
 
With respect to the computerization of their companies, 65% of the US contractors reported that they were using 
networked systems, while the A.I.M.S. respondents reported 55%. With respect to computers being utilized, 
67% of the US and 66% of the A.I.M.S. respondents reported using Pentiums. Nearly all of the contractors 
reported using a Windows Operating System – 23% using WIN 3.1, while 73% of the respondents reported 
using WIN’95 or WIN ’97.  Only one (1) respondent reported using a DOS or Macintosh based systems, 
respectively.   
 
Average Daily Usage of Computers 
 
In order to gain further insight into the level of computer usage among the respondents, they were asked to 
provide the average number of hours per day they spent using the computer.  The overall averages were 2.82 
hours for those managers from the A.I.M.S. group and 3.87 hours per day for the American managers.  Table 3 
gives a further break down of the daily usage of computers in several other categories.   
 
Off-site managers have a higher usage due to the fact that on-site managers are typically faced with other issues 
and interruptions throughout the course of a day.  Review of experience levels one might expect computer usage 
to decrease with levels of experience as one takes on more and more leadership or delegating roles.  However, 
the contrary was found in this sampling of US managers. The “less than 5 years” group reported less average 
daily hours of computer use than the “11-15 years” group (3.32 vs. 4.54 hours per day respectively).   This 
could be due to the newer, less experienced hires taking on a variety of less desirable tasks that do not enable 
them, nor require them to use the computer.  The reverse was found in the case of the A.I.M.S. respondents.  A 
drastic reduction was reported beyond the 5 years experience level and into the 11-15 years of experience, as the 
reported average daily use goes from a 4.05 hours per day down to 2.04 hours.  The highest daily use of 
computers came from the US commercial contractors that reported 4.59 hours per day.  The highest category 
among the A.I.M.S. group was project managers at 4.45 hours per day. 
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Table 3: Reported Daily Computer Usage in Various Categories 
 
Description USA 
(Hrs / day) 
A.I.M.S. 
(Hrs/day) 
On-Site 2.79 3.22 
Off-Site 4.50 3.57 
< 5 years experience 3.32 4.05 
10-15 years experience 4.54 2.40 
Commercial 4.59 3.23 
Industrial 4.2 3.28 
Civil / Heavy 3.00 3.41 
Commercial / Industrial 3.75 N/A 
Project Managers 3.82 4.45 
Senior Managers / Executives 3.82 2.5 
Architects N/A 2.38 
Engineers N/A 4.07 
Superintendents / Field Engineers 2.71 N/A 
$25 -$75M US annual Volume 3.70 N/A 
Average 3.87 2.82 
 
 
Now that the demographics of the study have been completely discussed and the computer usage of the 
respondents disclosed, let's turn the focus onto the most utilized applications for construction management. 
 
MOST UTILIZED COMPUTER APPLICATIONS 
 
As shown in Table 4, excluding any word-processing applications, the most frequently used applications in the 
US were Excel (21%) and Lotus (10%), this was followed by Primavera Project Planner and Timberline (8%). 
 
Table 4: Most Frequently Used Applications 
 
Application USA USA  
% 
US  
(w/o WP)
A.I.M.S. A.I.M.S. 
% 
A.I.M.S.  
(w/o WP) 
Combined Combined 
(w/o WP) 
EXCEL 39 17% 21% 47 21% 28% 19% 25% 
CAD 1 0% 1% 16 7% 10% 4% 5% 
WORD PERFECT 12 5%   9 4%   5%  
MS WORD 35 15%   50 22%   19%  
SURETRACK 9 4% 5% 2 1% 1% 2% 3% 
TIMBERLINE 15 6% 8% 0 0% 0% 3% 4% 
PRIMAVERA 14 6% 8% 5 2% 3% 4% 5% 
LOTUS 19 8% 10% 26 12% 16% 10% 13% 
QUATTRO-PRO 5 2% 3% 3 1% 2% 2% 2% 
TIMELINE 0 0% 0% 2 1% 1% 0% 1% 
MS PROJECT 6 3% 3% 20 9% 12% 6% 7% 
ETABS 0 0% 0% 5 2% 3% 1% 1% 
POWERPOINT 0 0% 0% 12 5% 7% 3% 3% 
ACCESS 6 3% 3% 3 1% 2% 2% 3% 
OTHERS 70 30% 38% 26 12% 16% 21% 27% 
          
TOTALS 231 100% 100% 226 100% 100% 100% 100% 
The other most frequently used program reported was Suretrack (5%).  In sync with the US managers, those 
from the Australian, Indonesian, Malaysian, and Singaporean group reported that they most frequently utilize 
 Excel (28%) and Lotus (16%).  The next most frequent applications for the A.I.M.S. managers were Microsoft 
Project (12%), Computer-Aided Drafting (10%), and Powerpoint (7%). 
 
Given the flexibility and variety of applications within Excel and Lotus this result is not surprising.  Project 
managers use spreadsheets on a daily basis for such things as preparing bids, costing out change orders, 
developing data base functions, value engineering, completing cost analysis, preparing payment requests, and 
completing margin projections.  A previous article on the use of Primavera on federal projects made the point 
that the increased demands of construction owners are realized through their project specifications (Cox, 1996).  
With this in mind, it is surprising that the reported usage of Primavera is not higher given that many project 
managers are forced to use scheduling applications such as Primavera, Suretrack, and Microsoft Project on a 
daily basis just to keep up with the specified demands placed on their projects in terms of maintaining a proper 
activity-based cost loaded schedule.   
 
Surprisingly, the use of Expedition was not reported to be on the most frequently used list, while Timberline 
was.  One might expect Timberline to be used on the occasional basis for estimating, but the use of Expedition 
and other management related computer applications such as Lotus Notes has been skyrocketing.  With the 
perpetual need for documentation within our construction industry it seems like the use of such applications 
would have scored higher.  
 
 
Figure 5:  Most Frequently Used Applications 
 
Referring to Figure 5, it is apparent that the use of Timberline, Primavera, and Suretrack are predominently  US 
contractors.  This is matched by Timeline, Etabs, Powerpoint, and CAD reported by the A.I.M.S. group of 
mangers.  The CAD use among the A.I.M.S. group may be due to the larger number of engineers represented. 
 
Word-processor Applications 
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 In terms of word-processing capabilities, the project managers reported having an average of 3.28 out of 5.00.  
This reflects average capabilities in using Microsoft Word and WordPerfect.  Slightly higher skills were 
reported on Microsoft than on Word WordPerfect.  This contrasts the findings of a previous study concentrating 
on the US (Cox, Fall 1996), where managers reported greater ability in the Word Perfect application.  The 
switch in abilities maybe due to the big shift towards using Microsoft Office for Windows. 
 
Referring back to the need for effective documentation, the use of word-processing has become a vital 
communications skill for project managers.  Creating letters and memorandums is sure to continue as a 
necessary part of every project managers’ job description.  This reinforces the findings of another recent study 
conducted at the M.E. Rinker, Sr. School of Building Construction concerning the desired skills of college 
graduates being hired in the construction industry (Fauvell, 1995).  The potential employers reported written 
communication skills as being 4.6 out of 5.0 in terms of importance; second only to oral communication skills 
which scored a 4.7.  This is perhaps why word-processing abilities had the highest average of computer 
capabilities investigated in this study.  Microsoft Word had an overall ability level of a 3.48 out of 5.00. 
 
 
Scheduling Applications 
 
Scheduling has become a critical success factor in the eyes of many of the people involved in the construction 
industry.  The major importance of schedules is very apparent on each and every construction project from the 
simplest to the most complex.   
 
Project managers reported having nearly the same computer skills in Primavera as in Microsoft Project (2.09 
and 2.18, respectively).  Unfortunately, the average reported skills level falls below “AVERAGE 
CAPABILITIES”.  Therefore, a majority of the project managers surveyed reported computerized scheduling 
abilities in the 1 to 2 range. 
 
Such reported skills contrast the desired levels of scheduling capabilities.  The working knowledge of perhaps 
the two most widely used and specified scheduling applications is imperative for any project manager.  This 
may be a result of the increased use of outside scheduling consultants in an effort to reduce the burden and 
responsibilities placed on project managers. 
 
The effort required to meet the normal demands of a construction project can force the responsibilities of such 
time consuming tasks as computerized scheduling.  Perhaps this will continue to be the case and one could 
expect the reported capabilities to remain at a below average range. 
 
 
Spreadsheets and Costing Applications 
 
As previously noted, the most frequently used computer applications with the exception of word-processing was 
that of spreadsheets in the form of Microsoft Excel and Lotus 1-2-3.  Reporting such a high daily usage among 
project managers, it is expected that these applications would have high skill values associated with them.   
 
Shown in Table 5: the estimating and costing application skills are depicted by each software.  In the figure it 
should be noted that the Excel and Lotus spreadsheets have some of the highest skill ratings of 3.45 and 3.17 
than on respectively.  These applications received ability scores of 2.88 and 2.80 in a previous study 
concentrating on US managers (Cox, Fall 1996).  Somewhat surprising was the reported skill level on the use of 
Timberline at a 1.57.  This is very much the same finding as the previous US results of 1.54 in 1996.  However, 
this maybe a direct reflection of the higher skill levels reported on Excel and Lotus 1-2-3.  The movement in 
recent years towards customized database estimating using a spreadsheet application such as Excel, Lotus, or 
Quattro-Pro as the “machine” could be the underlying reason for both the higher level capabilities reported, as 
well as the higher frequency of use reported for these spreadsheet programs.   The skills reported reflect an 
average capability among the project managers.  Since the introduction of Timberline for Windows in 1996, the 
use and capabilities surrounding Timberline could see an increase in the near future. 
 
 Presentation and Multimedia Applications 
 
More and more the responsibility for marketing of construction services is being pushed down from the upper 
level managers and executives to include personnel at all levels of the organization.  The ability to use 
presentation softwares such as Powerpoint, Astound, and Compel is becoming more and more valuable to the 
leading edge construction company.  The use of multimedia and presentation softwares is growing at a rapid 
pace.  It was reported in a recent cover story in Engineering News Record  (July 1, 1996) that contractors have 
spent as much as $1 million on a marketing presentation utilizing full motion multimedia components in an 
attempt to secure certain clients.  In addition to presentations to gain business, multimedia has become a 
prevalent training tool to increase retention and understanding (Issa, Cox, and Flood, 1997). 
 
Project managers need to develop a working knowledge of presentation softwares so that they can enhance their 
communications in both marketing and training.  Presentation softwares provide a very dynamic media for 
communicating an idea or concept.  It is no surprise to find that the project managers reported an average 
presentation software skill at the “POOR” level  (1.98).  Powerpoint scored the highest of all presentation 
applications with a 2.33 average. In the previous US study, the average presentation software ability was 1.19 
out of 5.00, with Powerpoint being the highest rated at 1.58 (Cox, Fall 1996).  Compel and Astound both scored 
at about  1.00. 
 
It should be noted here that even though the project managers reported some of the lowest capabilities in the 
presentation areas of all applications surveyed, they were the most receptive to learning these skills.  Most of the 
seminar was conducted using the various presentation softwares (Powerpoint, Astound, and Compel) which 
gave an added value to learning these applications.  The US attendees were very enthusiastic to find out about 
purchasing and using presentation softwares for future uses within their respective organizations.  With this in 
mind, one might expect that the reported skills will certainly be on the rise in the not to distant future.  This is 
also reinforced by fact that the use of presentation softwares has become a daily event in university classrooms. 
 
Electronic Mail and the Internet 
 
In today’s fast-paced construction world, the use of the quickest, most-effective communications is a must for 
any successful project manager.  The use of E-Mail has given a new dimension to “just-in-time” communiqués.  
Now, first thing in the morning instead of checking our voice mail messages, many of us are turning on our 
computers to see what’s new in the E-Mail system needing our attention.  Electronic mail has made even the use 
of the FAX machine seem a little outdated.  Project managers are not only getting messages via E-Mail, but file 
attachments with drawings, spreadsheets, product data, and anything else we can dream up.  Next time you try 
to call someone on the telephone and you can’t seem to get through to them, try their E-Mail and see if they 
respond faster. 
 
The reported skill capabilities for Electronic Mail was 2.95 (US-2.77 and A.I.M.S.-3.07).  These scores are 
possibly the result of 55-65% of these contractors reporting that they were networked.  Networks provide a 
perfect medium for electronic messaging  among office personnel and one might reasonably expect higher 
scores than reported given the large number of networked contractors.  
 
Internet capabilities were near those levels expected when they were  reported to be at the 2.79 level for the 
A.I.M.S. group and 2.59 for the US managers.  The reported skills in using the internet were more on the 
“AVERAGE” side than the “VERY PROFICIENT” side with an average of 2.69.  This level is higher than 
reported in the last study, which resulted in a 1.90 level among US managers. This is probably directly related to 
the increased usage of the world wide web and the internet.  As more and more contractors place their products 
and services on the internet, so too will the need for project managers to work on the internet and improve their 
capabilities.  It is becoming a more common practice to have a homepage on the internet that outlines your 
organizations products and services.  With this trend, in the future we will find project management searching 
the internet to find that specialty subcontractor or product that just can’t seem to be found for the project. In 
future studies it may be appropriate to investigate mangers’ skills on internet applications and HTML or web-
based software.  Now, after a review of several individual applications, let’s turn to overall capabilities. 
 
  
OVERALL CAPABILITIES 
 
The computer capabilities reported by the project managers on all applications investigated are shown in  
Table 5.  A review gives a clearer picture of the overall findings of this survey.  A list of applications are listed 
on the left, listing an ability and importance rating for the US, A.I.M.S., and combined. 
 
Table 5:  Application Ability and Importance 
 
Software  USA  A.I.M.S.  Combined 
Application Ability Importance Ability Importance Ability Importance 
EXCEL 3.32 3.48 3.58 3.78 3.45 3.63 
CAD 1.60 1.70 1.82 2.49 1.71 2.10 
WORD PERFECT 3.11 3.07 3.05 3.00 3.08 3.04 
MS WORD 3.25 3.15 3.71 3.95 3.48 3.55 
SURETRACK 2.02 2.25 1.37 1.52 1.70 1.89 
TIMBERLINE 2.00 2.55 1.13 1.38 1.57 1.97 
PRIMAVERA 2.21 2.88 1.96 2.53 2.09 2.71 
LOTUS 3.05 2.57 3.29 2.83 3.17 2.70 
QUATTRO-PRO 1.89 1.46 2.07 2.16 1.98 1.81 
MS PROJECT 1.91 2.22 2.45 3.07 2.18 2.65 
POWERPOINT 1.98 1.58 2.68 2.80 2.33 2.19 
ACCESS 1.55 1.47 1.72 2.03 1.64 1.75 
Internet 2.62 2.05 2.79 3.09 2.71 2.57 
E-Mail 2.80 2.66 3.09 3.54 2.95 3.10 
 
Figure 6:  Overall Capabilities Reported on Applications Investigated 
 
Keeping in mind that the rating system provided for the capability ratings to be collected on a scale of 1 to 5.  
With a score of 1 representing “POOR; a score of 3 representing “AVERAGE CAPABILITIES”; and a score of 
5 depicting “VERY PROFICIENT” capabilities.  Only 10 of the 24 applications investigated scored over a 2.00 
which clearly indicates a less than average computer capability in these areas. 
 
Figure 6 shows that the lowest reported capabilities on the applications investigated were found to be SPSS 
(1.14), Compel (1.15), Astound (1.16), and GIS (1.36).  SPSS is a statistical software that is perhaps more 
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 academic than commercially oriented.  Given that Excel can perform a myriad of statistical analyses, the 
respondents may have no need for SPSS.  As for the presentation softwares Compel and Astound, there low 
capabilities is probably a direct result of the overwhelming use of Microsoft Office applications (MS Word and 
Excel) which includes Powerpoint.  In other words, the respondents already show a tendency towards Microsoft 
applications and probably use Powerpoint due to its availability to them.  GIS, Global Information Systems, are 
something that only a rare few companies have began to use.  This technology is very leading edge and its 
practical use in construction is still being investigated.  Therefore, the low score on GIS is of no real surprise. 
 
In an attempt to address the major work categories within project management, some of the applications in  
Figure 6 have been collapsed into these five respective groups: 
 
 1. Costing (Excel, Lotus 1-2-3, Timberline, MC2, and Quattro-Pro) 
 2. Marketing (Powerpoint, Compel, and Astound) 
 3. Management (Expedition and Lotus Notes) 
 4. Scheduling (Primavera, Suretrack, and MS Project) 
 5. Word-processing (WordPerfect and MS Word). 
 
The grouped scores shown in Table 6 reflect that project managers reported having the greatest computer skills 
in word-processing which is followed by costing and estimating.  Scheduling, management, and marketing 
complete the rankings.  The average level of importance follows much the same pattern, with the exception of 
scheduling and costing which are reversed in terms of importance. 
 
Table 6: Reported Capabilities By Application Group 
 
Application Group Ability Rating  / Importance Rating 
Costing 2.30  /  2.32 
Marketing 1.61  /  1.43 
Management 1.69  /   1.85 
Scheduling 1.99  /  2.42 
Word-Processing 3.27  /   3.29 
 
Again, given the documentation needs inherent in the construction process, word-processor skills are vitally 
important.  The costing and estimating capabilities would be expected at a higher level than scheduling or 
management.  This is due to the fact that contractors use costing applications throughout all phases of 
construction - from conceptual estimates and value engineering during preconstruction, to preparing competitive 
bids, to bid analyses, onto costing change orders and processing payment request during the construction phase.  
This is further reinforced by the idea that contractors don’t get every job that they estimate, but surely they 
schedule every job that they get.  Logically, the use of scheduling would only be reflected in the number of 
projects being built and should be at a lower frequency level than costing applications resulting in a lower 
achieved capability.  
 
The key point to make with Table 6 is the comparison between the ability and the importance levels.  A cursory 
review indicates that the reported abilities match closely to the relative importance given the application by the 
research subjects.  The largest variance in the comparison is in that of scheduling applications. These reported 
levels of importance is discussed in further detail in the upcoming section. 
 
 
MOST IMPORTANT APPLICATIONS IDENTIFIED 
 
Figure 7 represents the average level of importance placed on each application by our respondents.  Keep in 
mind that this is an indication of the manager’s perception as to the importance the application is to the 
successful management of their projects. 
 
 
 Figure 7: Level of Importance by Application  
 
 
The highest level of importance was given to Excel (3.63), MS Word (3.56), E-Mail (3.09), Word Perfect 
(3.02), Primavera (2.76), MS Project (2.63), and the internet (2.52).  Interestingly enough, only 4 of the 24 
applications received a 3.00 (AVERAGE IMPORTANCE) or higher.  This could be a clear indication of truly 
the most important computer applications as judged by more than 160 managers world-wide. 
 
The lowest levels of importance were given to Astound (1.16), Compel (1.20), SPSS (1.20), GIS (1.50), MC2 
(1.54), and dBase (1.67).  The low importance placed on Astound and Compel could follow the same reasoning  
given for their low skill ratings;  managers simply use the MS Office application of Powerpoint which is readily 
available to them, and thus the other presentation softwares are of little or no importance.   
 
SPSS statistical application may be too advanced for practical use at the industry level.  The statistics typically 
needed for management of construction can be completed using Excel, and thus the low importance is placed on 
SPSS.  As for the other applications receiving low importance ratings, it is probably due to GIS’s advanced 
nature, personal preference with respect to MC2 and dBase.  Obviously, these results could change given 
another sampling of managers. 
 
 
 
 
 
 
 
CONCLUSION 
 
Figures 8 and 9 depict the range of overall reported computer skills among project managers.  As indicated, the 
overall opinion among the 166 managers surveyed reveals that they possess only average computer capabilities.  
The almost perfect bell shaped curve for the graphic shows that just as many project managers feel incompetent 
as those who feel proficient in the use of the computer. 
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Figure 8:  Overall Capability Breakdown 
Figure 9:  Reported Capabilities 
 
 
In closing, it is very clear the project managers need their organizations’ full support in obtaining further 
computer training in those applications used on a regular basis in an effort to manage the construction process.  
This training should focus on those applications identified as being the most important  (please refer back to 
Figure 7) to successful management;  especially on those applications where a skills deficiency exists.  
According to this study, real differences between capabilities and importance were found in Primavera (-0.66), 
MS Project (-0.45), Archicad (-0.44) and Intergraph (-0.43).  This points clearly to the need for training in 
scheduling and computer-aided drafting applications.  
 
In such a fast-paced and highly challenging career as construction project management, it is vital that managers 
acquire and continuously sharpen the skills necessary to utilize technology to its fullest capacity or our industry 
will be plagued by a dilemma of total management retraining. 
 
This paper reinforces the need for more management level computer training.  Don’t forget that the majority of 
software companies will provide training at your own location.  However, it may be even more effective to send 
your project managers away from the office environment to more of the short 1 to 4 day seminars for computer 
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 skills enhancement and refreshers.  In any event technological advances far out-pace that of construction 
management and the most successful contractors in the future will have made conscious efforts to see that their 
project managers are given the opportunity to keep only one step behind the computer application explosion.  In 
addition, this paper clearly suggests that construction educators must continue to push the use of computer 
technology in coursework to prevent further deficiencies in our industry’s management capabilities. 
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 APPENDIX: DATA COLLECTION SURVEY INSTRUMENT 
 
 
COMPUTER LITERACY ASSESSMENT SURVEY 
 
Please answer these questions to give us a better perspective on your daily use of computers. 
 
Age: ______________________________ Years of Experience:__________________________________________________ 
Highest Level of Education Achieved: Primary School / High School    Trade    Associate Diploma  Bachelors Degree  Masters Degree  Doctorate 
Degree 
Job Title: ______________________________________________________________________________________________________________Type of 
Construction: Civil - roads, drains, bridges Industrial - manufacturing, process plants, mining  
Commercial - high rise office and residential Housing - 3 storeys or less 
Annual Volume of your Company: _________________________  Work Location: On Site Off Site 
Number of projects currently managed? _____________________ Total value of work under your responsibility? _____________________________ 
Is your computer system networked?  Yes No If so, is it a LAN or  WAN? 
What type of computer do you use?  386 486 Pentium MAC Other:_________________________________ 
How many hours per day do you spend on the computer? ___________________________________________________________________________ 
What operating system are you using? Windows 3.1     Windows 95     Windows 97   DOS MAC   Other: 
_______________________________ 
Which computer softwares do you use most frequently?  Indicate the % of your typical daily computing time you spend on this application 
1.  ______________________________________________________________________________________________________________________ 
2.  ______________________________________________________________________________________________________________________ 
3.  ______________________________________________________________________________________________________________________ 
4.  ______________________________________________________________________________________________________________________ 
5.  ______________________________________________________________________________________________________________________ 
Please rate your efficiency in the use of each of the following computer applications:      Indicate importance of  this application is to the successful 
management of                   your project: 
5 = Very Proficient3 = Average Capabilities     1 = Poor, Not aware of program                 5 = Very Important  3 = Somewhat Importance  1 = Very Little 
Importance 
 
E-Mail 5 4 3 2 1 E-Mail 5 4 3 2 1
Internet 5 4 3 2 1 Internet 5 4 3 2 1
Word Perfect 5 4 3 2 1 Word Perfect 5 4 3 2 1
Microsoft Word 5 4 3 2 1 Microsoft Word 5 4 3 2 1
Microsoft Excel 5 4 3 2 1 Microsoft Excel 5 4 3 2 1
Quattro Pro 5 4 3 2 1 Quattro Pro 5 4 3 2 1
Lotus 1-2-3 5 4 3 2 1 Lotus 1-2-3 5 4 3 2 1
Lotus Notes 5 4 3 2 1 Lotus Notes 5 4 3 2 1
MC2 5 4 3 2 1 MC2 5 4 3 2 1
Timberline 5 4 3 2 1  Timberline 5 4 3 2 1 
Primavera (P-3) 5 4 3 2 1  Primavera (P-3) 5 4 3 2 1 
Expedition 5 4 3 2 1  Expedition 5 4 3 2 1 
MS Project 5 4 3 2 1  MS Project 5 4 3 2 1 
Suretrack 5 4 3 2 1 Suretrack 5 4 3 2 1
AutoCAD 5 4 3 2 1 AutoCAD 5 4 3 2 1
     - Intergraph 5 4 3 2 1     - Integraph 5 4 3 2 1
     - ArchiCAD 5 4 3 2 1     - ArchiCAD 5 4 3 2 1
PowerPoint 5 4 3 2 1 PowerPoint 5 4 3 2 1
Compel 5 4 3 2 1 Compel 5 4 3 2 1
Astound 5 4 3 2 1 Astound 5 4 3 2 1
Access 5 4 3 2 1 Access 5 4 3 2 1
dBase 5 4 3 2 1 DBase 5 4 3 2 1
SPSS 5 4 3 2 1 SPSS 5 4 3 2 1
GIS (Global Information 
System) 
5 4 3 2 1  GIS (Global Information 
System)
5 4 3 2 1 
Other: 5 4 3 2 1 Other: 5 4 3 2 1
 
What is your overall computer proficiency rating?  5 4 3 2 1 
 
 
 
 
 
 
  
 
